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2 o H A7 d AEFHA (heat stress, HS)o =&H B2 A oA &g AaAQ Foi7t &
of A2 E, AN, W mAE 2 iAo nx= JFS 3‘-*1'5]'9&13}. Z 400ntE]e] BEE Y 4
Z1 (Ross 308)2 Z+zt 10004 4715, C (=, A 257), HS (€ 2Ef A 337C), HSP (HSZ

g 2ot AatAl 500, 750 mg/kg) J-E;Ei iz stoich. B2 a9 TZ] g, ARAA, AraTEe 9
A7 P FAE HSP IEolA HS 153 Hh"L’éH:% ol F7kstech. @9 IgG, lymphocytes &k
HS Z&olA HSPI&EY HWHS W Z7F5H9L, heterophil® lymphocyte(H:L)H]S, ZZE|FAHEZE
T 9 mAgS W3t W79 Lactobacilluse HS 5 v o] HSP 15A Z7]—0]- Ur
Escherichia coli (E. coli), coliform bacteria, aerobic bacteria= RolHth & dA3xdynt=e d AE
of &9 B2AHANA B subtlis, S. galilacus L Sphingobacteriaceaes 37V w7t 23t
AAAE FolsiTd Houky $4, vdE 43S fAeiEeEd Hiee B 1 A
T e AlAFsiET
TAo] - =g YuA), BEYy, IAEFx, YPgsE, WS, njYE

Abstract : This study was investigated the effect of dietary probiotic mixture on blood
biomarkers, immune responses, caecal microorganism and productivity in broiler chickens under
heat stress (HS). A total of 400 broiler chick males (Ross 308) were divided into four groups of
100 heads each, group C (control, room temperature 25° C), HS (heat stress 33° C) and HSP (HS
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plus probiotic mixture 500, 750 mg/kg of diet), respectively. Broiler body weight gain, feed intake,
feed conversion ratio and immune organ weight increased in the HSP group compared to the HS

group. The concentrations of blood IgG and lymphocyte were increased in the HSP group
compared to the HS group, and the heterophil:lymphocyte (H:L) ratio, corticosterone concentration
and mortality were low. Lactobacillus in the cecum increased in the HSP group compared to the

HS group, but was lower in FEscherichiacoli (E. coli), coliform bacteria and aerobic bacteria. These
results indicate that feeding probitic mixture including three strains such as B. subtilis, S. galilacus

and Sphingobacteriaceae to broiler exposed to heat stress can improve production with lowering

mortality by improving immune response and microbial balance.

Keywords  Probiotic mixture, broiler, heat stress, growth performance, immune response,

microorganism
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= 9% AYA a3E EElstH (1], HS stolA
7ol sERA} e AT Aew
BYEAJH12].  Bacillus  subtilis KCTC2213,
Streptomycesgalilaeus KCTC31133,
Sphingobacteriaceae BRO299] AT
3.5x10° EAH/go| o] EFES TRdlE £
A7 AAEEATHIZ]. B
Sgalilaeus w575 JFAE Bast= a4 9 ¢
w243 MASIAL, Sphingobacteriaceac= F

Eqo] EAiste] =g 24 2 AE9] o
OiAtE SX6k= Aow dyon oldt +F
2RE Az FAAAZE HS stellA A
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21go] EHEO8%)E =N, B. subtillus
KCTC2213, S galilaeus KCTC31133 H

Sphingobacteriaceac BRO29+= Z|@o] EHEHR
B et dFEd s (KCTO o2
H st AR 1 g2 B subdlis
KCTC2213, KCTC31133 %
Sphingobacteriaceae BRO29Z A 3.5x10°
colony forming unit (CFU/g)9] FY3t &= 3
FoFRTH13].

S, galilaeus

2.2, HEMA H Apa|
AFE R e TetHel WAL vFe] 4
55 slol=al[14]o]4 AAR TstHoln &
ﬂﬂol A= wgon 70}0J1:Hol- A1315-2] 9
¥3] JACUQC)9 &]1& wrota] Zd¥strHs<]

Ho: KW-151117-1). §3} g Bade] 7
(Ross 308) 4000te]E 44242 £Pd lofnjz]
sto] 359 5t ARSSEATE ZF AEa2 & 100
ufel olgsigon 4uE (1 g 2suk)o
2 Aot B2da= 4719 Ay IFeE
A, CHxZ, AL 257), H(E 2Ef~ 3
3C), 133 HSP (Heat stress plus prebiotics,
HS+2& AdA 500, 750 mg/kg of die=Z
Bageh. ARARE nae HgYdeatast
TEEUA AT Hegeige ot

Sopes djgellch. A@AtRel deE o
T TEE Table 131 ok ) CLs
o A= 4A7 dEZHe AASHH o

R o= =

H
5 2 Auded AFEA 122 4 At
24

stoll A AFgsHect 2 10cm Zo]

B &, ol of mlo

Table 1. Composition and nutrient analysis of basal diets

Growth period

Ingredients (%)

1-21 days 22-35 days

Corn grain 52.00 50.00
Soybean oil meal 34.00 25.00
Corn gluten meal 4.70 5.70
Wheat bran - 10.00
Soy oil 5.00 5.00
Lime stone power 1.25 1.25
Calcium phosphotate dibasic 1.70 1.70
Sodium chloride 0.25 0.25
DL-methionine (50%) 0.30 0.30
L-lysine HCI (78%) 0.30 0.30
Mineral mix." 0.34 0.34
Vitamin mix.” 0.16 0.16
Total 100 100
Chemical composition

Metabolizable energy (kcal/kg) 3,100 3,150
Crude protein (%) 22.00 20.00
Calcium (%) 1.00 0.90
Available P (%) 0.45 0.40

DContained per kg of diet: Fe, 80 mg: Zn, 80 mg: Mn, 70 mg: Cu, 7 mg: I, 1.20 mg; Se,

0.30 mg; Co, 0.70 mg.

YContained per kg of diet:

vitamin A (retinyl acetate), 10,500 IU;

vitamin D3 4,100 IU; vitamin E (DL-a —tocopheryl acetate), 45 mg; vitamin Ks 3.0 mg;
thiamin, 2.5 mg; riboflavin, 5 mg; vitamin Bs 5mg; vitamin Bip 0.02 mg; biotin, 0.18 mg;
niacin, 44 mg; pantothenicacid, 17 mg; folic acid, 1.5 mg.
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EDTA-coated test tubes 422 st L
© @9 AES 430l At A= olF
Stod 4°CoflAl 3000 rpmellAl 30823t Yot
o =20°CfA Hykskeich a9
immunoglobulin chicken IgG ELISA kit
(Bethyl Laboratories, Montgomery, TX, USA),
FZEIAHE FL+= HS EIA kit (Enzyme
immunoassay kit, IDS, Boldon, UK)E ©]-&5}o]
=75ttt Precision  microplate  reader
(Molecular Devices Inc, New York, USA)e] 2]
S 450 nmolA FFEE 75kl 1gGol #F
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2k QoA Ak W 24 w7tz
anaeroGen sachets (Oxoid, Hampshire, UK)7}
ZF7 sealed  anaerobic  jars  (Oxoid,
Basingstoke, UK)OlA A7IFEH=  FA|5HAT
9 e FEddE V8 Auds
(phosphorus buffered saline; PBS 0.1 M, pH
7.002 23tste] 108 314 (1:9, wt/vol) g of
=° g™e] AL A&stt. BE AxE=
anaerobic chamber (5% hydrogen, 5% CO,,
balanced nitrogen)ollAl @71/JEl2 o] o]t
ke B1AE 107°~107ell4 22+ 100 mfe]ag
ZEEESote] dEdd BHE Adddr =
McConkey purple agar (Escherichia), MRS
agar, Oxoid, Basingstoke, UK (ZLactobacillus),
SS agar, Difco (Sa/monella), Nutrient agar,
Difco (Total aerobic bacteria), Violet red bile
agar, Difco (Coli form)ollA  A3P5FALt.
Escherichia coli, Salmonella, Total aerobic
bacteria &= 37CollA 24417t S718iF ST
Lactobacillus = anaeroGen sachets 7} ZF#2
sealed anaerobic jars & o183t @714 StellA
37°C 48A17F ZAujFst & Z4zhe] waaz] oA
nE 7REEEA Z2Y $E ZAHEHL B2E
s Y = YHHEE g IFF
(colony—forming unit, CFU/g of wet of cecum
content) 2X A-GEITE FHoto] AAISHAT

2.6, SAXI

= A= gt FAA = SPSS/Windows
version 21.0 (statistical package for the social
science, SPSS Inc., Chicago, IL, USA)E A}-835
Atk 7t Aejate] gtol gt At EAE
APt dte] oFHPAR-R SR 95% Al=
FollA AR FoAE A5 (p0.05).
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Atole]  zlol itk HARES HS 182
3.50%2 4 W© =7 Jehtou HSP750 12

- 810 -



Vol. 35, No. 3 (2018) T ATAE @ AEAd LEH BRYY Aguky WY ndES A5 Ed A a5

Table 2. Effects of dietary probiotic mixture on growth performance in broiler chickens exposed
heat stress(g/head)

Treatments
Item SEM P-value
C HS HSP 500 HSP 750
Body weight 2,173% 1,534° 2,032% 2,187% 80.072 0.0273
Feed intake 3,287% 2,715b 3,255 3,215% 140.2 0.0311
Feed efficiency 0.66° 0.57° 0.62° 0.65° 0.0141 0.0078
Mortality, % - 3.56 - - - -

C: control, HS: heat stress, HSP 500 (HS plus probiotic mixture 500 mg/kg of diet), HSP 750
(HS plus probiotic mixture 750 mg/kg of diet), **P<0.05.

Table 3. Effects of dietary probiotic mixture on organ weight in broiler chickens exposed to heat

stress (g/100 g body weight)
Treatments
Items SEM P-value
C HS HSP 500 HSP 750
Liver 2.19° 1.87° 2.23° 2.55° 0.077 0.0001
F-sac 0.13* 0.07° 0.12? 0.13* 0.002 0.0001
Thymus 0.23* 0.12° 0.22% 0.22% 0.005 0.0001
Spleen 0.15% 0.08" 0.12% 0.13* 0.005 0.0001

C: control, HS: heat stress, HSP 500 (HS plus probiotic mixture 500 mg/kg of diet), HSP 750
(HS plus probiotic mixture 750 mg/kg of diet), “°/0.05.

Table 4. Effects of dietary probiotic mixture on blood biomarkers in broiler chickensexposed to
heat stress

Treatments
Items SEM P-value
C HS HSP 500  HSP 750
Corticosterone, ng/ml 0.67° 2.87° 0.42° 0.36° 0.03 0.0151
Heterophil (H), % 18.01° 27.43 17.66° 17.85° 0.79 0.0271
IgG mg/ml 1.82° 2.56° 1.59° 1.76° 0.06 0.0001
Lymphocyte (L), % 70.61° 45.08" 71.08"° 72.57° 3.01 0.0207
H : L ratios 0.26" 0.61° 0.25° 0.25° 0.00 0.0001

C: control, HS: heat stress, HSP 500 (HS plus probiotic mixture 500 mg/kg of diet), HSP750
(HS plus probiotic mixture 750 mg/kg of diet), **<0.05.
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AFE ?7]'/\]53\51 Atm @& NSk Sk, WHrs S7HTable 4) ¥ WA njYE2]
HS St B subtilis, S galilaeus 2 T (Table 5)-& A/3H AXIhAre] &A3tef 7]
Sphingobacteriaceacs 3 W+ & AAAE gk Aoz E 4 QH12]. HS stollA &3t A
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& 255k Aoty aste] AAAQl ng
< HIES gt AHATE 704 1Y
Z=ol= Aoz d#x JAti24]. Abudabos
5(2016)-2 Salmonella entericasubsp® ¥ F
o] A} Sof AAARMN Bacillus subtilis PB69}
Bacillus Cereus var. toyoi & d55 A8l

o A7 FA 2ot yeA] gdtha 0]'
AtH25].

o md 8

3.3. SN MAHXx|=®
2EHA T22Q Y F2HIAHE, IgG,
heterophil, lymphocyte & % H L H&2
HSP 500, HSP 750 1§t Hws wf HS 1
oA B A¥E yetiith(Table 4). €4 2
E|Z2H| 2, IgG, heterophil 5= % H:L H]
2 C, HSP 2&% vlwd uf HS 2&olA 2
4.28-7.97, 1.52-1.55, 1.41-1.61, 2.44 v =
ou lymphocyte FEE 36.16-36.58% it
(p<0.05). & 9 7ﬂ14'~ HSe| 29 B2
gloA =& AtAE SiFdle w Hgr|
A Z7HTable 3)}t %}771] [gGe] &7 371
S AP ol AHL BRdRoA gAY
Al AH7E e AR YL &
ol g&S FUOEHN HAARZE 2Z 9 IS £
AAH o Oloﬂ o2} [gG HFo] Fobd Zle
2 B 4 So18]. HSE 2 AgtAeA HiL
Hlgo] F7kotH 23 AdAlFGAR o] H]
golths maE B 7ol Ans A4
[13].HS+= H:L &, FZEFAHET]} 22
old WHAAARE EIFoEHN ZFONA
Hoguhgo] FFS mHTH26].
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Table 5. Effects of dietary probiotic mixture on caecal microorganismin broiler chickens exposed

to heat stress(CFU/g)

Treatments
Items SEM P-value
C HS HSP 500 HSP 750
Lactobacillus 7.65° 3.35° 7.87° 7.04% 0.12 0.0001
E. coli 4.28 5.07° 4.16° 4.09° 0.10 0.0001
Coliform bacteria 477" 5.82% 4,55 439" 0.15 0.0001
Aerobic bacteria 5.78P 7.14% 6.03° 5.81° 0.14 0.0001

C: control, HS: heat stress, HSP 500 (HS plus probiotic mixture 500 mg/kg of diet), HSP
750 (HS plus probiotic mixture 750 mg/kg of diet), “°/0.05.
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